Snake venom metalloproteinases: structure, function and relationship to the ADAMs family of proteins.
A large number of zinc metalloproteinases of varying mol. wts and biological functions has been isolated from crotalid and viperid venoms. Over the past few years, structural studies on these proteinases have suggested their organization into four classes, P-I to P-IV. These proteinases are synthesized in the venom gland as zymogens which are subsequently processed to the active form. The signal and pro-sequences of the proteins are highly conserved. Within the pro-domain lies a consensus sequence which probably functions in a manner similar to the cysteine switch in mammalian collagenases. The proteinase domain is represented by two forms: a two-disulfide and a three-disulfide structure. Crystallographic and modeling studies suggest that the two forms share very similar tertiary structures. The larger venom metalloproteinases (P-II, III and IV) have additional domains on the carboxy side of the proteinase domain. The additional domains that have been identified include disintegrin and disintegrin-like domains, a high-cysteine domain and a lectin-binding domain. It appears that these non-enzymatic domains function to modulate the biological properties of the proteinases. Recently, a family of homologues of the venom zinc metalloproteinases has been described from a variety of organisms including mammals, reptiles and invertebrates. This family of proteins has been termed the ADAMs, for A Disintegrin-like And Metalloproteinase-containing protein. They differ from the venom proteinases in that some of them may not have proteolytic activity. In addition to the domain structure described for the P-III class of venom proteins, the ADAMs have an epidermal growth factor-like domain, a transmembrane domain and a cytoplasmic domain. A description of venom metalloproteinase structure will be outlined in this review, along with the similarities and differences among the venom proteins and the ADAMs family of proteins.